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(54) SECONDARY STORAGE DEVICE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To further reduce current 
consumption at the time of power saving without 
any reduction in the usability of a normal use 
state by simultaneously cutting off the power of a 



fixed period, then a command is issued to a power 
source device 1-2 to transfer to a power saving 
mode. Thus, the power device 1-2 cuts off power 
for a hard disk device 1-3 and a cache memory 1-4. 
Then, when a data request is made to a host 
interface 1-1, the power source is turned on again 
to proceed with processing. At next accessing, the 

power source of the cache memory 1-4 is turned off only when the power on sequence 
of the hard disk device 1-3 is necessary. 



cache device when power for a part or all of a 
storage device is cut off according to a command 
from a timer processor. 

SOLUTION: When the use of a secondary storage 
device is stopped, activity monitored by a timer 
device 1-7 becomes zero. After the activity 
becomes zero, if this state is continued for a 
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CLAIMS 
[Claim(s)] 

[Claim 1] The cache equipment between a host interface, storage, and said host interface and said 
storage, The timer processor which supervises the activity of said host interface or said store, It has the 
power supply unit which can supply a power source to said storage and said cache equipment, and can 
disconnect the part or all the current supply of said storage. Said power supply unit The secondary 
storage characterized by disconnecting the power source of said cache equipment to coincidence when 
the directions from said timer processor cut the part or all the power sources of said storage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to power saving of secondary storages, such as a hard disk 

used for a personal computer etc. 

[0002] 

[Description of the Prior Art] Conventionally, when power saving of secondary storages, such as a hard 
disk, does not have fixed time amount access, generally the technique of turning off the motor of a disk 
is performed. Moreover, at the time of an idle state, the technique of turning off the power source to a 
servo-system circuit may also be used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the present condition is that carry the cache of the 
large capacity for improvement in the speed of an access rate more often, and power saving sufficient in 
motor-off of the disk of a secondary storage or just the power-source OFF to a servo-system circuit is no 
longer obtained. This invention aims at planning much more power saving of a secondary storage. 
[0004] 

[Means for Solving the Problem] In order to solve this technical problem, the cache which raises a 
access speed at the time of the time-out included in power-saving mode (at the time of motor-off of a 
disk) as for this invention perceives that it is needlessness of operation, and it is constituted so that a 
cache may also carry out power-source OFF at coincidence. 

[0005] Thereby, the effectiveness of decreasing further the consumed electric current at the time of 
power saving is acquired, without bringing about the fall of the user-friendliness of a normal busy 
condition. 
[0006] 

[Embodiment of the Invention] It is a secondary storage, invention of this invention according to claim 1 
has a host interface, a store, cache equipment, the timer processor that supervises activity, and a power 
supply unit, and when said power unit disconnects the power source of a store with the directions from 
said timer processor, it has an operation that reduction of power consumption can be aimed at, by 
disconnecting the power source of said cache equipment to coincidence. 
[0007] Hereafter, the gestalt of operation of this invention is explained using drawing 1 . 
(Gestalt 1 of operation) Drawing 1 is the hardware configuration Fig. of the secondary storage 
concerning the gestalt of 1 operation of this invention. 

[0008] drawing 1 - setting - 1-1 - for a hard disk drive unit and 1-4, as for cache memory, the data bus 
during a host interface, and 1-6, cache memory and 1-5 are [ a host interface with a personal computer 
etc., and 1-2 / a power unit and 1-3 / cache memory 1-4, the data bus between hard disk drive units 1-3, 
and 1-7 ] timer equipment. 

[0009] The actuation is explained below. When the secondary storage is used, data is exchanged through 
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cache memory 1-4 between the host interface 1-1 and a hard disk drive unit 1-3. Timer equipment 1-7 is 
supervising this activity (is the exchange of data performed or not?). 

[0010] If a secondary storage is no longer used, the activity which timer equipment 1-7 is supervising 
will become zero. If the condition continues fixed time after activity becomes zero, timer equipment 1-7 
will issue a command so that it may shift to a power unit 1-2 at power-saving mode. A power unit 1-2 
disconnects the power source of a hard disk drive unit 1-3 and cache memory 1-4. 
[001 1] Next, when the host interface 1-1 has a data demand, a power source is turned on again and 
processing is advanced. 

[0012] Usually, cache memory 1-4 exists for improvement in the speed of access, v and when this function 
is made into an invalid, it has the fault that an access rate falls. In the case of this invention, at the time 
of next access, only when the power-source on-sequence of a hard disk drive unit 1-3 is needed, the 
power source of cache memory 1-4 is turned off. Since cache memory 1-4 returns by power-source ON 
relatively for a short time compared with a hard disk drive unit 1-3, the fall of an access rate is so small 
that it can be disregarded. Moreover, when there is no access to a fixed time amount secondary storage, 
it is thought that the data in cache memory are so small that they can also disregard the fall of a 
substantial access rate since the hit ratio is low in many cases. 

[0013] In addition, although the example constituted from a hard disk drive unit explained the secondary 
storage in the above explanation, it can carry out similarly about the secondary storage in which 
desorption, such as other floppy disk drives and an optical disk, is possible. 
[0014] 

[Effect of the Invention] As mentioned above, according to this invention, it becomes possible to plan 
much more power saving of a secondary storage, and the effectiveness is large. 



[Translation done.] 



10/27/2004 1:55 PM 



<19>B*BHMW (J P) 02) & ffl 4# & (A) (ll)*#tUHaflH#** 

#^2000-100054 
(P2000-100054A) 
(43)&D8 B ¥«12¥4 7 B (2000. 4. 7) 



(51)Int.a 7 
G 1 1 B 19/00 


50 1 


G 1 1 B 19/00 5 0 1 H 

m&m *m m*m<o&i ol d3i) 


(21) fflUfrff- 


«H¥ 10-267893 


(71)ffleU 000005821 








(22)ffl«B 


^fcl(tff-9£22H(1998.9.22) 


^cRjwwm^nmooetfjft 






(72>«W# *J* $ 






^E^nJS*^^Hl006#% «T«JK 












<74)W1A 100097445 









(54) [#»B<g£#] z^c^ttKltt 



«. -^B#p B i r * ir x ftk c **a&(c f * x * - * - 

RCA* h« ( f : 

y x?o*-*-*vb#) ccwty *-fexxt*- K£i"i± 

0 ■«0*flW7*H*. 




1 

ttffl3dife!tS«S<D7 7 f" •< tr r 6 * >f v- 

[0001] 

*~*mcfi»m2t\6>*- \ : r t 7> * *S2tt£«S 
[0 00 2] 

. -^B#R,1 7 7 -tz X a Vjrc .*§&CC r ■< 7 7 CD 

•t - * - £ * 7 -r 4 *a*«HH«c tf r t » -s. * /c r 

[0 0 0 3] 

< ft ■) . -X&\£&m<DT i 7 7 <D* -2-* 7 V 
[0 0 0 4] 

7 7<D-t-7--*7B$) CC«7 7-fe7>7fc:- KfcfiJ h£ 
+ * ^ >--tiff5f^T^r*^^{c«agt. IS]H5<e* 
tvi/^ {riHR* V 1" 6 J: *) COtitoitC tchO)V$> *> a 
[0005] C fUC J; 0 , £«ffi«R«Z>f*<, MW^OtS' 

[ 0 0 0 6] 

t*. r;x«!te««r * -j r . *7 h Y > * - 7 * -7 

. i»id*Si£££4>'fit3d -JWMBR* *OJ&*7;CC 
.1: U BL«3K0ra*ttlK1-* i SKIffl^CCiffllG* t 

[ 0 0 0 7 ] « K, **fH«»ttfl)e3BMcot»r . 0 I 



(2) ftR! 2000-1000 5 4 

2 

[0 o o 8 ] 0 l <cfct>r l - i tt/f-vfjioi/tfa 
-5f?fiO+x h Y>*-7x~7*. l-2tttHBHS 

^*«;-. i -5i*+ + 9i/*y*y-£*^hY>^ 

v^^-t'j- 1 -4*rrfC-7"*- wo 

[ 0 0 1 o } -:Jc£tS£a*«ffl3*itt< & 4i . 5? ^ 
SCtt -5. ^7-^11 7C<.t. T^f'ft'f f-^' 

i -4<7)'rS<i?;^^i^ = 

[ 0 0 l I ] K>f-7^-Xl-l icr - 

[ 0 0 I 2 ) iMft. =T- 1 v yaAt- 1 ) - I - 4(27' 2? -fe 

jo ^. ;>c@i7^-fexw:c:i. pf 1 77^g l -30 

^Si^ > ^ - *r >7, tofcB i ft: ^ i * icco^^- 1- ^ a 
- 4 t«iffi^>rm^-r-5^, 7 7Hz7ii^C0iftT{2 

o'rr^-t£7N^tto»tia(i. ^-f ^vjl>^ , 7-^^7 : - 

[oo 1 3 3 y±omwv&. z&soaittiZ" 

[0014] 

trail ^mo-mmm^m^{^j.^mm(D^ 

50 [BWIttiW] 



1-1 Ast-v x-x 

I - 2 «S«8 

1-3 ^-FfrX^g 

1-4 *+*J/*y-fc'J- 

[01 ) 



(3) 13EJ2 0 0 0 - I 0 0 0 5/1 

4 

i - 6 ^a^-'j-tM- kt* < Azwatm 

1 -7 *4-7-«E 




